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SUMMARY 
The t w o  p rev ious  r e p o r t s  publ i shed  by the Technology U s e  
S t u d i e s  C e n t e r ,  Technoloqy U t i l i z a t i o n  i n  a Non-urban Reqion: 
The F i r s t  Four Years of an Experiment,  May 1968, and Technol- 
oqy U t i l i z a t i o n  i n  a Non-urban Reqion: A Measurement of t h e  
Impact of The Technoloqy U s e  S t u d i e s  C e n t e r ,  May 1969, attemp- 
t e d  to show t h e  t y p e  of c l i e p t s ,  s e r v i c e s  r e q u e s t e d ,  and the 
r e s u l t i n g  economic impact of the Cen te r ,  The f i r s t  c h a p t e r  
of t h i s  r e p o r t  d e s c r i b e s  r e c e n t  economic development i n d i c a -  
t i v e  of a d d i t i o n a l  impact ,  However, a s  i s  s e e n  i n  Chapter  11, 
the pr imary purpose of t h i s  r e p o r t  i s  t o  i d e n t i f y  t h e  tech- 
n iques  employed i n  s e r v i n g  i n d u s t r i a l  c l i e n t e l e  i n  a non-urban 
r e g i o n .  
or no l a r g e  i n d u s t r y  provided e a r l y  i n d i c a t i o n s  t h a t  success- 
ful t r a n s f e r  of technology a t  t h i s  economic and t e c h n o l o g i c a l  
l e v e l  would n o t  be e a s y ,  I t  was obvious t h a t  t echn iques  of 
d i s s e m i n a t i o n  p r e v i o u s l y  used by NASA c e n t e r s  i n  heavy indus-  
t r i a l i z e d  a r e a s  were f a r  t o o  s o p h i s t i c a t e d  f o r  the average  
TUSC c l i e n t .  I t ,  t h e r e f o r e ,  becdme a major c h a l l e n g e  t o  TUSC 
t o  deve lop  e f f e c t i v e  t e c h n i q u e s ,  
The l o c a t i o n  of TUSC i n  a non-urban r e g i o n  w i t h  l i t t l e  
T h e  t echn iques  described i n  t h i s  r e p o r t  have been 
developed over  s i x  y e a r s  of i n t e n s i v e  f i e l d  work. B o t h  suc- 
c e s s f u l  and u n s u c c e s s f u l  t echn iques  a r e  shown a long  wi th  
p o s s i b l e  r easons  f o r  s u c c e s s  o r  f a i l u r e ,  F ive  c a s e s ,  r e p r e -  
s e n t i n g  a cross s e c t i o n  of TUSC i n d u s t r i a l  c l i e n t s ,  a r e  shown, 
a long  w i t h  d e s c r i p t i o n s  of l i b r a r y  t echn iques  and l i a i s o n  
o p e r a t i o n s  w i t h  other agenc ie s .  
The c o n t e n t s  of Chapter  111 d e a l  w i t h  t h e  Series of 
Technology F a c t  B u l l e t i n s  prepared  for  the t y p i c a l  TUSC c l i e n t .  
T h e  need for  such b u l l e t i n s  e x i s t s  b u t  the d i f f i c u l t i e s  of 
couching h i g h - l e v e l  t e c h n i c a l  d a t a  i n  t h e  terminology of t h e  
v i  
grass-roots practitioner or "technician" is exceedingly 
d if f icu 1 t . 
Chapter IV explains the continued TUSC involvement as a 
source of information for faculty at Southeastern State 
College and other institutions of higher learning in Oklahoma, 
Texas, and even incidentally for one faculty member at the 
University of Michigan, Kalamazoo. 
The last chapker, Chapter V, covers TUSC's cooperation 
with othey agencies. Explained i s  TUSC involvement with three 
Federal agencies--the State Technical Services, the Small 
Business Administration, and the Technical Action Panels of 
the Farmers Home Administration. The two state agencies that 
TUSC worked with were the Oklahoma Aerospace Workshop and the 
Oklahoma Economic Qpportunities Agency of the Office of the 
Governor. 
The outline of the report followed the specific areas of 
work contained in the Work Statement of the Contract No. 
NSR 37-004-009. 
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CHAPTER I 
SIGNIFICANT ECONOMIC DEVELOPMFNTS FN TVSC SERVICE AREA 
Introduction 
Economic developments of major signCficance have occurred 
in the TUSC primary area during the past ccmtract year. These 
developments, primarily in tQ,g form of manufacturing estab- 
lishments, suggest that the area is on the threshold of un- 
precedented indugtrial growth. There is evidence of a contin- 
uing TUSC impact through past and present TUSC association 
with the indus@ria& community in Southeastern Oklahoma 
Established client firms reFeiving TU$C service have shown 
increased growth. At the same time, other firms considering 
the location of new plants ang facilities in the primary area 
have been exposed to the TUSC Economic ProEile Data relating 
to the original seventeen counties. 1 
Such gcqwth results from a great many factors in 
combinatipn. However, repeat requests fclr TUSC assistance 
and information show that the client firms consider TUSC a 
valid and effective source of technical expertise--expertise 
which is a vital partofa f i r m ' s  ability to meet competition. 
The role ~f the TUSC Economic Profile Data in attracting 
new industry is difficult to asqess since it is usually pre- 
sented to the user through an indirect route. Comments from 
industrial deveJopmsnt personnel using the Profile Data books 
indicate that they still are considered to be an excellent 
'W. N. Peach and Richarq W. Poole, in association with 
Lee B. Zink, Larkin B. Warner, and Robert L. Sandmeyer, Human 
and Material Resources of (17 counties), A Profile for Growth 
and 'Development (puiant, Qklahoma: Technology Use Studies 
Center, Southeastern State Callege, 1'365). 
1 
2 
source of r e f e r e n c e  on l o c a l  r e s o u r c e s  n e c e s s a r y  t o  the 
e s t a b l i s h m e n t  and sus t enance  of new i n d u s t r i e s .  TUSC h a s  on 
occas ion  d u r i n g  the past c o n t r a c t  y e a r  Yeceived r e q u e s t s  for  
similar d a t a  on c o u n t i e s  o u t s i d e  the pr imary a r e a ,  t h u s  i n d i -  
c a t i n g  a l a c k  of such comprehensive fnformakion o u t s i d e  the 
area. 
Primary Area i n  Oklahoma 
V e r y  s i g n i f i c a n t  economic developments have occur red  i n  
Lhe 0klahorna p o r t i o n  of  the T U X  primary area dur ing  the p a s t  
contract y e a r  , Most s i g n i f i c a n t  was the magnitude of i n v e s t -  
rrtents i n  new and expar,ded manufac tu r r rg  e s t a b l i s h m e n t s  
Product  l i n e s  r e l a t i n g  t o  t h e  i n c r e a s e d  i r v e s t m e n t s  i n c l u d e  
b u i l d f n g  m a t e r i a l s ,  e l e c t r o n i c  components, heavy equipment,  
household i t e m s ,  rnetal  p r o d u c t s ,  mobile  homes, arid t i r e s ,  
wfkh a p p l i c a t i o n s  from b a s i c  n e c e s s S t i e s  t o  l e i s u r e  t i m e ,  
Announcements of new inves tmep t s  d u r i n g  1969,  exc lud ing  sev-  
e r a l  hundred thousand d o l l a r s  n o t  ye% v e r i f i e d ,  t o t a l  over  
194 m i l l i o n  d o l l a r s .  (See Tab le  1 and: Figure 1.1 This 
f i g u r e  r e p r e s e n t s  an Eracxease of 5930% ovez 1968 inves tmen t s  
as campazed w , t h  a 25% nnc,-ease from 1967 t o  1968, Two of 
the l a r g e s t  inves tments  U n i r o y ~ P c b  s new plank  in C a r t e r  
C o u n t y  and a major  exparision of Weyerhseusx Corpora t ion ,  the 
n a t i o n  s t h i r d  l a r g e s t  fo res t  p r o d ~ c ~ s  f i r m ,  Lri McCurtafn 
it'lourrty aze expected t o  z -esu l t  i n  tl-e e s t a b l i s h m e n t  of numerous 
s a k e l l i t e  i n d u s t r i e s  wh:ch w i l l  f u r t h e r  a c c e l e r a t e  %he growth 
rats, 
2 
Concurren t  w i t h  the r e l e a s e  of the i n d u s t r i a l  inves tment  
d a t a  are p r e l i m i n a r y  1990 U. S o  Census popu la t ion  s t a t i s t i c s  
showing tha-, the h i g h  rate of  o u t  m i g r a t i o n  i n  ev idence  s i n c e  
'Though mentioned i n  the TechnoSoqy ' U t i l i z a t i o n  i n  a Non- 
JArban R.eqion: A Measurement of the  Impact of the TechnolQqy 
UTe S t u d i e s  Center  (Durank , Oklahoma s Technology U s e  S t u d i e s  
Cen te r ,  Soukheas te rn  S t a t e  Co l l ege ,  19691 t h i s  f i r m  was n o t  
o f f i c i a l l y  announced u n t i l  mid 1969, and was khexefore  n o t  
l i s t e d  among t o t a l  i nves tmen t s  on page 3 2  of . k h e  r e p o r t ,  
3 
TABLE 1 
Year 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
NEW JOBS AND INVESTMENT IN 
NEW MANUFACTURING ESTABLISHmTS, 
TUSC PRIMARY PROJECT AREA, 
1963 -19 69 
New Jobs 
80 
33 
149 
272 
502 
1,165 
.4,2293$ 
Tota l  
Investment 
$ 274,000 
1,120,000~ 
63 6,000 
628, 5002 
2+,160,000 
3 0,815, 0003 
h o t a l  investment not ava i l ab le  for one new 
plan t  employing 20 people. 
2Total  investment not ava i l ab le  f o r  two new 
p lan t s  employing 29 people. 
3Tota l  investment not  ava i l ab le  for one new 
p lan t  employing 100 people. 
Y- 
Preliminary 1970 U. S. Census Figures, Dallas 
Office, U. S. Census Bureau, Dallas, Texas, May 1970. 
Source: Research and Planning Division, 
Oklahoma I n d u s t r i a l  Development \ 
and Parks Department. 
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Figure 1. A Graph of Investments in New Manufacturing 
Establishments, TUSC Primary Project Area, 
1963-1969. 
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the " d u s t  bowl" days of the 1 9 3 0 ' s  h a s  ceased ,  The i n i t i a l  
f i g u r e s  r e l e a s e d  f r o m  the D a l l a s  O f f i c e  of  t h e  U. S .  Census 
B-areau i n d i c a t e  t h a t  mig ra t ion  from t e n  of t h e  o r i g i n a l  
seventeen  c o u n t i e s  h a s  r e v e r s e d  wh i l e  m i g r a t i o n  from t h e  
remaining seven h a s  slowed measurably.  (See Tab les  2 and 3 , )  
T h e  c o r r e l a t i o n  between these two sets  of d a t a  i s  i n d i c a t e d  
i n  a recent a r t i c l e  i n  the C h r i s t i a n  Sc ience  Monitor.  
R e f e r r i n g  t o  t h e  i n d u s t r i a l  changes deve loping  i n  Oklahoma, 
%he Monitor s a i d ,  ' I . .  .a  growing manufac tur ing  base  i s  begin-  
ning t o  o f f s e t  a d e c l i n e  i n  o i l  p roduc t ion  and a g r i c u l t u r a l  
employment 3 
Recen t ly ,  T ime  Maqazine, Forbes ,  and U. S. N e w s  and World 
Report  have a l s o  commented a t  l e n g t h  on i n d u s t r i a l  development 
i n  Oklahoma. (See T ime  Maqazine, "Oklahoma 1970: A Bust Bowl 
Revisited, 'O January  26, 1970, pp. 16-17; Forbes ,  "'His Honor 
the Salesman, '2  March 15, 1970; U. S, N e w s  and World Repor t ,  
"Seapor t s  For An InlaEd Empire,'O May 2 5 ,  1970,)  They p laced  
p a r t i c u l a r  emphasis on t h e  eas t e r r i  p o r t i o n  of t h e  s t a t e  which 
i n c l u d e s  t h e  TVSC a r e a ,  En r e f e r e n c e  t o  t h e  development of 
t h e  Arkansas River  B a s h ,  which c r o s s e s  the TUSC a r e a ,  U, S .  
wws and World Report  s a i d ,  " ' I ts  development promisea r e l i e f  
for some of t h e  popu la t ion  p r e s s u r e  t h a t  i s  t h r e a t e n i n g  t o  
overwhelm major U, S .  urban arezc;, The major i n c r e a s e  i n  
Envestments d u r i n g  1969 l e n d s  c o n s i d e r a b l e  c redence  t o  t h e  
b r i g h t  f u t u r e  of i n d u s t r i a l  growth p i c t u r e d  by t h e  news a r t i c l e s .  
Compared t o  t h e  S t a t e  of Oklahoma a s  a whole, or t o  t h e  
4 
remainder of f as t -changing Eas t e rn  Oklahoma, t h e  TUSC pr imary 
area f a r e d  w e l l  d u r i n g  1969 i n  l a r g e  s i n g l e  inves tments .  Of 
19 inves tments  l a r g e r  t h a n  one m i l l i o n  d o l l a r s  throughout  a l l  
7 7  c o u n t i e s ,  seven of them w e r e  i n  t h e  TUSC o r i g i n a l  17-county 
3€4artin S k a l a ,  " I n d u s t r y  Induce r ,  nu @ h r , i s t i a n  Sc ience  Monitor ,  
December 13 ,  1969. 
*U. S ,  N e w s  and World Repor t ,  May 25,  1970, p.  90, 
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T A B U  2 
Atoka 
Bryan 
Carter 
Ghoct aw 
Coal 
Haskell 
Johnston 
Latimer 
LeFlore 
Love 
Mc Curt a i n  
’ McIntosh 
Marshall 
Murray 
P i t  t s burg 
Pont o t oc++ 
Pushmataha 
Sequoyah 
Gamin$$ 
Total  
POPULATION, 19-COUNTY TUSC REGION, 
1940, 1950, 1960, and 1970 
1940’ 
18,702 
38,138 
43,292 
28,358 
3_2,8ll 
31,150 
17,324 
15,960 
12,380 
45, g66 
11,433 
41,318 
24,097 
12,384 
13 , 841 
48,985 
3 9; 792 
19,466 
23,138 
498,435 
19501 
14,269 
28,999 
36,455 
20,405 
8,056 
29,500 
13,313 
10,608 
9,690 
35,276 
7,721 
31,588 
17,829 
8,177 
10,775 
41,031 
30,875 
12,001 , 
19 773 
386 , 341 
1960’ 
10,352 
24,252 
39,044 
15,637 
5,546 
28,290 
9,121 
8,517 
7,738 
29,106 
5,862 
25,851 
12,371 
34,360 
28,089 
9,088 
18,001 
7,263 
10,622 
329,110 
19702 
10 513 
14,960 
5,362 
24,491’ 
9,257 
7,585 
8,340 
31,342 
5,540 
27,878 
12,019 
7,752 
10 274 
36,684 
27,013 
9,164 
22,862 
332% 396 
’W. N. Peach and Richard W. Poole, i n  assoc ia t ion  with Lee. B. 
Zink, Larkin B, Warner, and Robert L. Sandmeyer, Human Snd Material 
Resources of (17 count ies) ,  A P r o f i l e  for Growth and Development 
(Durant, Oklahoma: 
S t a t  e College, 1965. ) 
Technology Use Studies Center, Southeastern 
2Preliminary 1970 U. S. Census Figures, Dallas Office, U. S. 
Census Bureau, Dallas, Texas, May 1970. 
Whese two counties added t o  TUSC area i n  1968. Population 
f i g u r e s  from Richard W. Poole and James D. Tarver, Changes i n  Size 
and Age Composition o f  Counties and Towns and C i t i e s  of  Oklahoma, 
1930-1960 (St i l lwater ,  Oklahoma: College of Business, Oklahoma 
S t a t e  University, 1968, ) 
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TABLE 3 
POPULATION CHANGE BY COUNTY 
1930-1960 and 1960-1970 
' 19-COUNTY R E A  
1 Population Change 
County 1930-1960 
A t  oka 
Bryan 
Carter 
Choctaw 
Coal 
Ga r v  i n  3s 
Has k e l l  
Johnst on 
Latimer 
LeFlore 
Love 
McCurt a i n  
McIntosh 
Marshall 
Murray 
P i t t  sburg 
Pont o t  o c 3s 
Pushaat aha 
Sequoyah 
-4,181 
-8,025 
-2,375 
-8,505 
-5,975 
-3,221 
-7,095 
-4,565 
-3,446 
-13,? 90 
-3,777 
-8,909 
-12,553 
-3,763 
-16,418 
-4,380 
-5,656 
-1 9 504 
-1,788 
Tota l  -119,925 
2 1969-1970 
+161 
+540 
-2,476 
-677 
-3,799 
+I36 . 
-93 2 
$632 
+2,236 
+2,027 
-352 
+489 
-348 
+2,324 
-1,076 
+76 
-184 
-3 22 
+4,861 
+3,286 
Richard W. Poole and James D. Tarver, Changes 
in t h e  Size and Age Cornposition of  Counties and 
Towns and C i t i e s  of  Oklahoma 1330-1960 (St i l lwater ,  
Oklahoma: College of Business, Oklahoma S t a t e  
University,  1969. ) 
1 
2 .  Preliminary 1970 U. S. Census Figures, 
Dallas Office, U. S. Census Bureau, Dallas, Texas, 
b y  1970. b 
+These counties have been a p a r t  of TUSC 
a r e a  s ince  1968. 
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area. Among the expanding industries were some regular TUSC 
clients, while at least one new industry, Hale Manufacturing 
Company, requested technical information from TUSC even before 
their plant in Durant was in full operation. Continued re- 
quests for the TUSC Economic Profile Data books from industry- 
seeking organizations indicate that many of the new industries 
are being exposed to the demographic and natural resourae data 
contained in the profile data series. 5 
Large industries in the multi-million dollar category 
carry a long-run importance which may be of equal significance 
to their initial investments. They encourage the establish- 
ment of small subcontractors and support firms of the type 
generally considered as prospective TUSC clients. In the 
TUSC area, where unskilled and semiskilled labor is readily 
available, such small firms may be as much of a boon to the 
economy as the large firms, 
Primary Area in Texas 
Under the provisions of the NASA Contract NSR 37-004-009, 
"the project area, for purposes of distribution of fact bull- 
etins (Technology Fact Bulletins -- see Chapter 911) and for 
limited technical assistance, shall be extended to include 
the following Texas counties: 
Bowie, Cass, Collin, Cookel Delta, Denton, 
Fannin, Franklin, Grayson, Mopkins, Hunt, 
Lamar, Morris, Red River, and Titus," 
At the outset of the TUSC experiment in 1964, a major 
emphasis was given to an economic analysis of each of the 17 
Oklahoma counties contained in khe primary service area. This 
established a sound basis of measuring economic change in the 
original project area, That, however, is not the case with 
the Texas counties that have been added to the project area. 
5The use of profile data in the Uniroyal Case was veri- 
fied by Mr. Jess Craig, Director of Ardmore Development Author- 
ity. See Technology Utilization in a Non-Urban Region: A 
Measurement of the Impact of the Technology Use Studies Center, 
p. 3 3 . )  
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The preparation of the fact bulletins consumed much of 
the time in the contract year. Because of this, field activity 
in the Texas counties was quite limited and concentrated in 
the latter weeks of the contract period, and it was basically 
exploratory in nature. Although the field activity is more 
extensive at the time of the preparation of this report, it 
is still too soon to be able to document any substantial 
economic impact on the Texas counties. It should, of course, 
be apparent that: even in the future it will be difficult to 
measure economic impact in these counties because, as was not 
the case in the original 17 Oklahoma counties, no economic 
profile data was prepared upon entry into the area. Therefore, 
a basis of comparison will not be readily available. 
CHAPTER I1 
DISSEMINATION AND ASSISTANCE 
Introduction 
Though TUSC wqs established in 1964, dissemination and 
assistance did not become its prime function until late 1965. 
The reason was that an econamic profile of the intended exper- 
imental area was needed to provide a base for the future meas- 
urement of impact. Once the economic profile was completed, 
two field men (Industrial Specialists) were added to the staff, 
one in late 1965 and one in early 1966. Their assignments 
included direct field contact with client firms. Several 
faculty members from the Physical Sciences Department were 
selected to provide Consultation and assistance as needed. 
Since late 1965, TUSC hgs tried several approaches in 
the development of an effective dissemination and assistance 
program in this; underdeveloped, non-urban area. The follow- 
ing paragraphs discuss the observed effectiveness of the 
various approaches, along with Library and retrieval tech- 
niques which have been employed in serving the client firms, 
Field Operations 
Standard Xnterest Frofiler-Bulk Information Dissemination 
The first approach TUSC employed in attempting to serve . 
industry in the primary area was borrowed from existing RDC's, 
That approach used the technique of pilacing relevant, new 
technology in the bands of the client through the use of 
"Profiles of Interest. 'I The Economic Profile Study had pro- 
vided a ready-made inventory of the industry interests to be 
10 
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se rved  i n  the TUSC a r e a .  T h i s  approach was i n i t i a t e d  before 
the t w o  f u l l - t i m e  f i e l d  men w e r e  a v a i l a b l e .  
Prof i les  f o r  s e v e r a l  c l i e n t  c a t e g o r i e s  were developed 
f r o m  the NASA d a t a  bank. The c a t e g o r i e s  inc luded  sawmil l s ,  
c o n c r e t e  p l a n t s ,  machine shops, peanut  processors, and r a d i o  
and t e l e v i s i o n  r e p a i r  shops. R e a l i z i n g  t h a t  the c l i e n t s ,  by 
new technology s t a n d a r d s ,  were r e l a t i v e l y  u n s o p h i s t i c a t e d ,  
an e f f o r t  was made n o t  o n l y  t o  r e l a t e  the m a t e r i a l  t o  a g i v e n  
f i e l d  b u t  t o  t h e  t e c h n i c a l  l e v e l  o f  t h e  in t ended  u s e r .  It  
was a t  t h i s  p o i n t  t h a t  the f a c u l t y  c o n s u l t a n t s  were employed 
a s  " r e a d e r s  and assemblers"  o f  the Standard  I n t e r e s t  Prof i les .  
An a t t e m p t  was made t o  s e p a r a t e  the c l i e n t s  i n t o  common 
i n t e r e s t  g roups  of s u f f i c i e n t  s i z e  t o  j u s t i f y  the b u i l d i n g  of 
a p r o f i l e  package for m a i l i n g  t o  each group. 
The t w o  f i e l d  men were p u t  i n t o  the f i e l d  f u l l  t i m e  t o  
a s s i s t  i n  r e f i n i n g  the m a i l i n g  l i s t s  and to prov ide  on-s i te  
e v a l u a t i o n  of t h e  c l i e n t  r e sponse  t o  the p r o f i l e s .  The  re- 
sponse was n o t  what TUSC had d e s i r e d .  The f i e l d  men m e t  
w i t h  e v a s i v e  and non-committal answers  from c l i e n t s  when 
t h e y  a t t empted  t o  o b t a i n  comments r e g a r d i n g  the u s e f u l n e s s  
of  the p r o f i l e  m a t e r i a l .  I t  was a p p a r e n t  t o  the f i e l d  men, 
who were f a m i l i a r  w i t h  b o t h  c l i e n t  problems and the t e c h n i -  
c a l  l e v e l  of the p r o f i l e  m a t e r i a l ,  t h a t  there  was a wide  gap  
between w h a t  the c l i e n t  needed and what he was r e c e i v i n g .  
I t  was a l s o  found tha t  when a p r o f i l e  was made g e n e r a l  enough 
t o  i n c l u d e  the i n t e r e s t s  of s e v e r a l  c l i e n t s ,  the  volume o f  the 
a b s t r a c t s  was such t h a t  i t  p laced  a burden on t h e  c l i e n t  t o  
r e a d  a l l  the a b s t r a c t s .  The c l i e n t  therefore became d i s i n -  
t e r e s t e d .  Obviously,  the Standard  I n t e r e s t  P r o f i l e  approach 
was n o t  the answer t o  s e r v i n g  the ave rage  TUSC c l i e n t  who 
u s u a l l y  d i d  n o t  have  e i t h e r  a t e c h n i c a l l y  s o p h i s t i c a t e d  back- 
ground or the free t i m e  t o  spend s o r t i n g  d a t a  s e a r c h i n g  fo r  
the i t e m s  needed. 
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The observed l a c k  of e f f e c t i v e n e s s  of the Standard  
I n t e r e s t  P r o f i l e  approach i n d i c a t e d  t h a t  a new approach was 
needed i f  the program were t o  be s u c c e s s f u l .  The f i e l d  men, 
both n a t i v e s  of the TUSC a r e a  and hav ing  a close r a p p o r t  
w i t h  m o s t  p r o s p e c t i v e  c l i e n t s ,  recommended t o  the Director  
of TUSC t h a t  a Problem-Solving approach might prove t o  be 
more e f f e c t i v e .  The problem-oriented approach involved  the 
s e e k i n g  o u t  of  narrowly d e f i n e d  problem areas w i t h i n  a 
c l i e n t ' s  o p e r a t i o n  and the a p p l i c a t i o n  o f  s p e c i f i c  d a t a  t o  
t h e  problem, The t echn iques  of d a t a  s e l e c t i o n  found t o  be 
most s u c c e s s f u l  i n  t h i s  a r e a  a r e  covered i n  the L i b r a r y  
Q p e r a t i o n s  p o r t i o n  of this  c h a p t e r ,  
The t echn ique  of seek ing  o u t  t h e  problems one a t  a 
t i m e ,  though more t i m e  consuming, h a s  proved t o  be the m o s t  
e f f e c t i v e  t echn ique  t o  date fo r  d e a l i n g  wi th  t h e  sma l l  f i r m s  
i n  the TUSC a r e a ,  I t  seems appa ren t  t h a t  one c h a r a c t e r i s t i c  
common t o  t h e  sma l l  c l i e n t s  was r e s p o n s i b l e  for  t h e  f a i l u r e  
of t h e  f i r s t  approach and the success of the o t h e r .  T h i s  
character is t ic  r e l a t e s  t o  t h e  t r a i n i n g ,  background, and 
working environment of the sma l l  f i r m  e n t r e p r e n e u r  a n d ' h i s  
s t a f f ,  They are  n e i t h e r  cond i t ioned  t o  scanning  volumes of 
i n fo rma t ion  a s  a r e  e n g i n e e r s  and t e c h n i c i a n s  i n  l a r g e r  f i r m s  
nor  do khey have  t i m e  t o  scan  such d a t a  for  answers t o  
problems t h e y  might encoun te r ,  S ince  each i n t e r e s t  p r o f i l e  
was des igned  t o  p rov ide  answers t o  s e v e r a l  problems which 
might ex is t ,  the scanning  was a b a s i c  s tep i n  t he i r  a p p l i -  
c a t i o n  of  the Standard  I n t e r e s t  P ro f i l e  d a t a .  Continued 
observance of TUSC c l i e n t s  has shown t h a t  a f e w  w i l l  event -  
u a l l y  become a b l e  t o  u s e  an i n t e r e s t  p r o f i l e  t o  a c e r t a i n  
deg ree ,  however, most of  the TUSC %ethnology t r a n s f e r  c a s e s  
w e r e  and a r e  c o n t i n u i n g  t o  be problem-oriented.  
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Client Prospectinq on Service Throuqh a Third Party 
Once the TUSC information retrieval staff became 
experienced at responding to problem-oriented searches, it 
a l s o  became apparent that they could quite easily handle a 
greater volume of searches than the person-to-person visits 
the field men were generating. Adding additional field men 
at that time was not possible. Therefore, an attempt to 
increase the volume of searches through alternate methods 
was begun. 
The first of two attempts in this direction resulted 
from a request for TUSC service in northwest Arkansas. The 
request came from Mr. William Shepard, President of Arkansas 
Power and Light (AP&L) Company of Little Rock, He had become 
familiar with TUSC through press notices and felt that the 
TUSC service would be complementary to AP&L Industrial Service, 
The TUSC Director received permission from NASA to conduct a 
joint experiment with Arkansas Power and Light, The area of 
northwestern and west central Arkansas chosen was directly 
adjacent to the TUSC area and was quite similar in the level 
of economic and industrial activity. 
The "Arkansas experiment'' was to involve AP&LBs 22 field 
service engineers whose duties were to serve AP&L customers 
through direct assistance and, thereby, to promote the use 
of electricity. The AP&L field men were to serve as industrial 
specialists while carrying out their own power and light field 
engineering duties. More appropriately, they might be eon- 
sidered "bird dogs" for providing leads to which the TUSC data 
bank could respond. They were to be provided with introduc- 
tory packets of information designed to introduce TUSC to the 
AP&L clients. The packets would contain selected Tech Briefs, 
selected Special Publications, a few abstracts on subjects 
relevant to Arkansas industry and directions for obtaining 
the TUSC data service. 
The %US6 staff traveled to Little Rock to conduct a 
briefing of AP&L personnel, It was considered very important 
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t h a k  t h e  f i e l d  engineelcs unders tand  W e  TUSC o p e r a t i o n  and 
purpose.  The meet ing ,  which s t a r t e d  a t  n i n e  o ' c l o c k  d i d  n o t  
go a s  the TUSC s t a f f  had hoped, The morning s e s s i o n  was 
taken  up by t h e  AP&& market ing and pe r sonne l  v i c e - p r e s i d e n t s ,  
thus p l a c i n g  TUSC on t h e  a f t e r n o o n  schedu le ,  TUSC was a l l o t -  
t e d  f o r t y  minutes  t o  e x p l a i n  t h e  e n t i r e  o p e r a t i o n ,  T h i s ,  
a p p a r e n t l y ,  was a l l  t h e  t i m e  a v a i l a b l e  and was n o t  an e f for i t  
on t h e  AP&L o f f i c i a l s  t o  p l a y  down t h e  TUSC p r e s e n t a t i o n ,  
I n  s p i t e  of the b r i e f  p r e s e n t a t i o n ,  some of  the e n g i n e e r s  
g o t  t h e  message t h e  T U X  s t a f f  t r i e d  t o  d e l i v e r ,  However, t h e  
a c t i v i t y  of t k e  e n g i n e e r s  d u r i n g  t h e  n e x t  few weeks i n d i c a t e d  
to T'USC tha t .  even though many of  them understood and v e r b a l l y  
suppor ted  t h e  TUSC: e f f o r t ,  t h e y  had a d e f i n i t e  p r i o r i t y  before 
a s s i s t i n g  TUSC. That  p r i o r i t y ,  promotion on. t h e  company 
n o l a d d e r ' @  and accompanying pay r a i s e s ,  depended upon t h e  eng i -  
neer 's  e l e c t r i c i t y  s a l e s  r e c o r d .  With h i s  e l e c t r i c i t y  s a l e s  
f i r s t  i n  mind, t h e  average  eng inee r  a p p a r e n t l y  had l i t t l e  
t i m e  t o  d i s semina te  technology.  One in fo rma t ion  request.  
r e s u l t e d  from an a c t i v e  AP&L e n g i n e e r .  F u r t h e r  proof t h a t  
the AP&L men, " e , r e c e i v e d  t h e  message b u t  d idn !  t spread  i t ,  " 
w a s  provided when s e v e r a l  r e q u e s t s  w e r e  r e c e i v e d  a t  a latex 
d a h  from former AF&L e n g i n e e r s  who had s t a r t e d  b u s i n e s s e s  
of t h e i r  own, 
= Tu- 
T h e  apparenk l a c k  of r e s u l t s  i n  t h e  "Arkansas experxment, l3 
s t i l l  found TUSC somewhat s h o r t  of maximum use  of i t s  i n f o r -  
mation r e t r i e v a l  c a p a b i l i t y .  A f t e r  some d i s c u s s i o n ,  ano the r  
t h i r d  p a r t y  approach o u t s i d e  the TUSC a r e a  w a s  &p ied ,  This 
approach,  u t i l i z i n g  seminars  sponsored by c i v i c  g roups l  had 
been t r i e d  i n  t h e  T U X  primary a r e a  and was desc r ibed  i n  the 
b7JT-i &oaf2 cu Impact Measurement Study.'  Th i s  t i m e  %he e f f o r t  w a s  
'Technoloqy U t i l i z a t i o n  i n  a Mon-Urban Region: W 
i s  t s d  i e s C-.Lntl, 
pp. 89-90, 
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aimed a t  s m a l l  and medium b u s i n e s s  i n  t h e  Tu l sa  Area. The 
pr imary  d i f f e r e n c e  i n  &he Tu l sa  Seminar and o t h e r s  i n  the 
T U X  a r e a  was the t e c h n i c a l  l e v e l  of the t a r g e t  audience .  
The many s m a l l  and medium s i z e  f i r m s  l o c a t e d  i n  the h e a v i l y  
i n d u s t r i a l i z e d  Tu l sa  a r e a  appeared t o  have  more p r o f e s s i o n a l  
e n g i n e e r i n g  and t e c h n i c a l  pe r sons  on their  s t a f f s ,  even 
though many w e r e  no l a r g e r  t h a n  c l i e n t  f i r m s  i n  the TUSC 
a r e a .  They seemed t o  be more capab le  o f  r e a d i n g ,  unders tand-  
i n g ,  and app ly ing  T U X  d a t a  t h a n  most p rev ious  T U X  c l i e n t s .  
A few o f  them w e r e  a b l e  t o  s c a n  some i n t e r e s t  p r o f i l e s  and 
g a i n  u s e f u l  i n fo rma t ion ,  though most s e r v i c e  t o  these c l i e n t s ,  
too,  h a s  been problem-oriented s e a r c h e s ,  
Though more s u c c e s s f u l  t h a n  the "Arkansas exper iment ,  Is 
%he TUSC assessment  of  the  "Tulsa experfmen%" a f t e r  s i x  months 
d i d  n o t  show a p p r e c i a b l e  s u c c e s s .  It appea r s ,  however, t h a t  
TUSC expec ted  too much, t o o  soon. The more s o p h i s t i c a t e d  
t y p e  o f  person  TUSC had encountered  there d i d  n o t  n e c e s s a r i l y  
r e q u i r e  a " s e l l i n g "  on the v a l u e  of the d a t a  bank. The s e m i -  
n a r  a p p a r e n t l y  d i d  n o t  c a t c h  them w i t h  a back l o g  of t e c h n i c a l  
pToblems, A s  t i m e  went by  and these new c l i e n t  p r o s p e c t s  
encountered  problems on new developments ,  r e q u e s t s  were made 
f o r  T U X  s e r v i c e ,  One e n g i n e e r  i n  a t t e n d a n c e  a t  the Tu l sa  
meet ing changed jobs and main ta ined  h i s  c o n t a c t  w i t h  TU'SC, 
u s i n g  t%e d a t a  bank f o r  s t a t e - o f - t h e - a r t  s e a r c h e s  immediately 
~ p o n  changing j o b s ,  One s e a r c h  t r a c e a b l e  t o  the Tu l sa  m e e t -  
i n g  o r i g i n a t e d  a s  a r e s u l t  o f  a g o l f  match between the person 
r e q u e s t i n g  the s e a r c h  and a person  w h o  a t t e n d e d  t h e  seminar ,  
There i s  o t h e r  such ev idence  o f  word -of -mouth a d v e r t i s i n g  of 
TUSG r e s u l k i n g  from the Tu l sa  meet ing.  
I n  r e t r o s p e c t ,  t h e  Tu l sa  experiment was probably  t h e  
m o s t  s u c c e s s f u l  of  any one short-term pro jec t .  c a r r i e d  o u t  by 
%USC, Follow-up c o n t a c t s  and r e q u e s t s  a r e  s t i l l  b e i n g  re- 
ce ived  three y e a r s  a f t e r  the meet ing ,  T h e  t y p e  of  c l i e n t  may 
be a s i g n i f i c a n t  f a c t o r  i n  the Tu l sa  experiment .  H e  appea r s  
t o  be e i ther  an eng inee r  o r  h i g h - l e v e l  t e c h n i c i a n  w i t h  a 
small f i r m  involved  i n  s u b c o n t r a c t i n g  or a s p e c i a l t y  produck, 
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H e  i s  knowledgeable i n  the u s e  of new r e s e a r c h  d a t a ,  H e  
w i l l ,  i n  some c a s e s ,  spend s u f f i c i e n t  t i m e  t o  scan  b u l k  d a t a  
such a s  the S I P  for  what h e  needs .  However, i n  s p i t e  of 
these a b i l i t i e s ,  he i s  f aced  wi th  t h e  f a c t  t h a t  h i s  f i r m  
cannot  a f f o r d  a r e s e a r c h  l i b r a r y  o r  s u b s c r i p t i o n  t o  a RDC. 
H e  i s ,  t h e r e f o r e ,  an almost  i d e a l  TUSC c l i e n t .  
L i b r a r y  Opera t ions  
L i b r a r y  o p e r a t i o n s  a s  r e l a t e d  t o  TUSC c l i e n t e l e  w e r e  
described i n  the TUSC Impact S tudy . l  They were shown t o  be 
c o n s i d e r a b l y  d i f f e r e n t  from l i b r a r y  o p e r a t i o n s  of the RDC's 
where most c l i e n t s  a r e  l a r g e r  and more s o p h i s t i c a t e d .  The 
d i f f e r e n c e s  a r e  p r i m a r i l y  those of methods of r e t r i e v a l  and 
t e c h n i c a l  l e v e l  of m a t e r i a l .  
Most r e t r i e v a l  t echn iques  employed by TUSC a r e  of a 
manual s e a r c h  type  r a t h e r  t han  by computer. The manual 
s e a r c h  advantages i n c l u d e  cost  economy, the a b i l i t y  t o  o b t a i n  
only  v e r y  specific d a t a ,  and the advantage of c l o s e r  l i a i s o n  
between the in fo rma t ion  s p e c i a l i s t  and the person  r e q u e s t i n g  
in fo rma t ion ,  The TUSC s t a f f  d i scove red  e a r l y  i n  t h e  f i e l d  
s e r v i c e  program t h a t  undergraduate  s t u d e n t s  could be employed 
q u i t e  e f f e c t i v e l y  t o  perform the manual s e a r c h e s  of  bo th  NASA 
f i l e s  and in-house supplementary f i l e s .  The c o s t  proved t o  
be more economical t han  computer s e a r c h e s ,  T h i s  economy was 
p r i m a r i l y  due t o  the low volume of TUSC s e a r c h e s  compared t o  
the volume handled by the RDC's. 
TUS@ a l s o  found t h a t  more s p e c i f i c  r e l e v a n t  m a t e r i a l  i n  
r e l a t i o n  t o  the problem could be ob ta ined  i f  the i n d u s t r i a l  
s p e c i a l i s t  and t h e  r e t r i e v a l  pe r sonne l  ma in ta in  a close watch 
on %he a b s k r a c t s  a s  t h e y  were r e t r i e v e d .  Th i s  allowed re- 
p h r a s i n g  of a q u e s t i o n  i f  t h e  s e a r c h  appeared t o  be producing 
too f e w  o r  t o o  many h i t s ,  
21bid - 0  pp. 122-124,  
The close liaison between the information specialist and 
the person requesting information allows TUSC to tailor the 
information more specifically to fit the users needs. In 
this area where there is apt to be a wide gap between the clients' 
technical knowledge and present research material, the close 
liaison, if not necessary, is extremely helpful. In the case 
of some clients, it is necessary when sending NASA data to 
send along basic material on the subject so that the client 
can better understand the research material, Sources of the 
basic data include textbook material, encyclopedia articles 
on other general state-of-the-art information as well as 
commercial brochures and magazine articles, 
The basic, simple, and informal approaches to informa- 
tion retrieval which TUSC has developed are a very necessary 
part of service to the non-urban TUSC area, If needed, com- 
puter searches from one of the RDC's are employed. However, 
for most TUSC cases, they are not as effective as the more 
basic approach. 
Selected Case Studies 
Mr, E, V, Stair - Initial Service 
The first contact with this client occurred in the TUSC 
office, Since he is an individual inventor who owns and opes- 
ates a small ranch, he was not previously known to TUSC as 
were local industrial and business persons. He had learned 
of TUSC services through a local newspaper article in early 
1966, He came to the TUSC office seeking aid in the selec- 
tion of an alloy suitable for a tree-cutting device he had 
invented 
A TUSC Industrial Specialist visited the client's ranch 
the day following the first contact. The intent of the field 
man was to get a clear picture of just what type of machine 
the client had and to determine what assistance TUSC might 
provide, Upon arrival at the ranch, the Industrial Specialist 
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was  shown the f i x s t  of s e v e r a l  problems the c l i e n t  had en- 
cougzered in the  developmeit  of a r e v o l u t i o n a r y  l a n d - z l e a r i n g  
d e v i c e  0 
The f i r s k  objective of t h e  f i e l d  ma2 wzis the dekermina- 
t.fon of the n a t u r e  of  the problem, 'The i n i t i a l  problem and 
o t h e r s  which fol lowed w e r e  found t o  be r e l a t e d  t o  what might 
be c a l l e d  an enormous r o t a r y  mower, The machine, p a t t e r n e d  
a f t e r  e x i s t i n g  r o t a r y - t y p e ,  b r u s h - c u t t i n g  equipment, cons i s -  
t e d  of a t rdctor-mounted,  h o r i z o n t a l  f lywheel  f . i & t e d  wi th  
f o u r  f ree-swinging  blades Iiaving teeth on the o u t e r  eAds 
(Gee F i g u r e  2 0 )  ";"he flywheel, about  four f e e t  in d,ameter, 
weighed about 500 pounds. With its f o u r  b l a d e s  adding ano the r  
3 2 0  pounds,, it w a s  fik.t;ed t o  a c o n v e i ~ t i o n a l  %ractor-mounted 
bmsh c u t t e r - ,  The e n k i r e  assembly of over 800 pourds r o t a t e d  
ho r i zonka l2y  almost f l u s h  w i t h  the gxouad, C e n k i f u g a l  force 
and a " " P c k - i n - p l a ~ e ' ~  f e a t u r e  (at th3.t t i m e  not paken ted )  k e p t  
the blades i n  an extended position fop cu-zkirg,  while t h e  
f ree-swinging  feature  allowed the b l a d e s  LO d i secgage  W ~ E X I .  
they started bo become 01c2hoked" OE a blrasF or a e_"ee,  
The immediate problem conf-onking %he f i e l d  m a 2  w a s  
e ~ i d e ~ s $  in the kather l a rge  a ~ ~ ~ m u l a ~ 5 . 0 ~ ~  O f  b e t  b l a d e s  
Obv-Lously, the soft sczap maker i a l  &he c l i e ~ k  had zsed in h i s  
~c '~ t - -and . - t ry~ '  deveiopmenk of  the maeFice wouFd k p 0 . f :  s u f f i c e  
T"r,e f L e l c 7  mdn f e l t  c o n f i d e n c  kha t  TUSC f i l e s  cona-,axned i z f o r -  
m a t i o n  019 a number of space  age a l l o y s  which would f i l l  t h e  
e l i e ~ ~ t ' s  needs in  elation to t h i s  € z ~ . s $  prob l i~ t~~ .  
Betermina t ion  of che 3atulpe of  he pxoblem by a v i s r t  
to the clserat's ranch a l s o  c o n t r i b u t e d  ko t h e  second o b j e c t i v e ;  
t h a t  of determining %he 5echnicaP l e v e l  of assLs tance  t h e  c l i e n t  
could a s s i m i l a t e ,  Add i t iona l  conversation wrth the c l i e n t ,  to- 
g e t h e r  t ~ ~ i t h  e problem d - ~ a r a c t e r i s t i c s  # indicated k h a t  h i g h l y  
sophisk icaked  seseazch mformacion w a s  noli;, needed and might 
wel; be confus ing  t o  the client, T h e  f i e l d  man found the c l i e n t  
$0 be highly in t e l l i gen ' z  chough lacking in formal. sehoolLng., 
Ea has had E l k t l e  ~ O T X I ~ ~  e d u ~ a t i o r ,  yeB- k i ~  ~ o r k  OD the brush 
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F i g u r e  2.  Cut t ing-Device  Blade. 
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c u t t e r ,  p a r t i c u l a r l y  the t o o t h  d e s i g n  and the swing-and-lock 
character is t ic  of the b l a d e s ,  r e p r e s e n t e d  a c o n s i d e r a b l e  
t e c h n i c a l  achievement.  These two g e a t u r e s  proved t o  be the 
key to t h e  p a t e n t s  which have  s i n c e  been g r a n t e d ,  
The n a t u r e  of the c l i e n t  i s  such t h a t  i t  might w e l l  be 
s a i d  k h a t  h i s  p ragmat i c ,  n'cut-and-tryll methods more t h a n  
made up f o r  h i s  l a c k  of formal  s choo l ing .  The  l a r g e  p i l e  
o f  sc rap , ,  r e p r e s e n t i n g  p r e v i o u s  f a i l u r e s ,  was mute t e s t imony  
t o  h i s  determined character, H e  had found t h a t  p r e v i o u s  
methods of  b r u s h  c l e a r a n c e ,  i n c l u d i n g  s a w  and axe,  r o t a r y  
b rush  c u t t e r s ,  and b u l l d o z e r s ,  were n o t  t o  h i s  l i k i n g .  H e  
f e l t  t h a t  he cou ld  d e v i s e  a more e f f i c i e n t ,  economical,  and 
u n i v e r s a l  method and s e t  o u t  t o  do it. The r e s u l t i n g  i n -  
v e n t i o n ,  which p r e s e n t l y  h a s  major  equipment manufac tu re r s  
i n t e r e s t e d ,  appea r s  t o  be v e r y  n e a r  t o  the " u n i v e r s a l  b r u s h  
and t r e e - c u t t e r "  h e  env i s ioned ,  It c u t s  bo th  brush  and l a r g e  
timber f l u s h  w i t h  the ground and can be mounted on a con- 
v e n t i o n a l  r u b b e r - f i r e d ,  farm t r a c t o r ,  I n  tests it h a s  c u t  
a 32-inch, seasoned oak stump i n  70 seconds and moved through 
heavy s c r u b  and s a p l i n g  growth a t  2 t o  3 mph, l e a v i n g  a pakh 
comple te ly  c l e a r  of b rush  
PlIr, S ta i r  also f a sh ioned  a s p e c i a l ,  spr ing- loaded  bumper 
d e v i c e  t o  h e l p  c lear  away the cut -brush  and krees from the 
p a t h  of the t r a c t o r . ,  T h i s  d e v i c e  i s  the key t o  the c u t t e r ' s  
c a p a b i l i t y  t o  p r o g r e s s  a t  the speeds mentioned and w i t h o u t  
becoming e n t a n g l e d ,  
A f t e r  the i n i t i a l  e x p l o r a t o r y  v i s i t ,  t h e  TUSC f i e l d  
man r e t u r n e d  t o  the o f f i c e  t o  ana lyze  the problem -En t e r m s  
of the TUSC c a p a b i l i t y .  A s  the f i e l d  man had expec ted ,  the  
need f o r  an alloy which would n o t  bend w a s  found t o  be i n  
the realm o f  TUSC supplementary d a t a  which inc luded  l i s t i n g s  
o f  v a r i o u s  a l l o y s  ai2d the i r  c h a r a c t e r i s t i c s .  A l l o y s  though& 
t u  be s u i t a b l e  w e r e  selected b y  name and number. A l i s t  of 
companies w h o  handled  such m e t a l s  was provided  t o  the c l i e n t ,  
Se c o n t a c t e d  one of t h e  companies and o b t a i n e d  an a l l o y  which 
s a k i s f  i e d  h i s  needs 
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Subsequent to the problem of obtaining a proper alloy, 
two additional specific problems arose. The same technique 
of field visit and problem analysis was used, The first of 
these two problems related to the need for maintaining a level 
altitude of the brush cutter. The tractor was equipped with 
a closed-center hydraulic system. In equipping the tractor 
to carry the brush cutter, a dealer had sold the client open- 
center controls, The field man, with a strong experienced 
background in hydraulics, felt that this probably resulted 
from a technological lag between industrial and farm appli- 
cations of hydraulics, He helped the client work out modi- 
fications to adapt the controls to the tractor hydraulic 
system, 
The other problem stemmed from a need to damp the shock 
resulting from the violent "'kick back" when the cutting 
blades disengaged themselves from a "choked" position, The 
TUSC staff felt that a neoprene or rubber block might be 
better than springs which had not performed well for any 
length of tine. The client was referred to suppliers of 
such material, After some consultation and tests of differ- 
ent shapes and compounds of shock-absorbent material, a 
solution was reached employing a special-configuration syn- 
khetic rubber block. 
1x1 summarizing the nature of assistance in the case of 
this client, there proves to be considerably more TUSC in- 
volvement than just providing answers to three specific 
problems. The total assistance ranged from the function of 
the field man as a sounding board, listening to the client's 
problems and posing pertinent questions, to the messenger- 
type activity of the TUSC Director in delivering patent data 
to a patent attorney while on a trip to Washington. Though 
direc.2 discussion and referrals l mounted for much of the 
assiskance, there was some direct research-type information 
dissemination. The small amount of documentary information 
disseminated was non-research material from the TUX! supple- 
mentary files, primarily relating to alloys and energy 
absorbing rubber or synthetic damping products, 
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The key t o  e f f e c t i v e  a s s i s t a n c e  i n  t h i s  case was a 
knowledgeable f i e l d  man who cou ld  communicate on the c l i e n t ' s  
t e c h n i c a l  l e v e l .  S i n c e  the c l i e n t  was n o t  exper ienced  i n  
d e a l i n g  w i t h  e n g i n e e r s ,  c o n s u l t a n t s ,  p a t e n t  lawyers ,  and i n -  
d u s t r i a l i s t s ,  the f i e l d  man and o t h e r  m e m b e r s  o f  the TUSC 
s t a f f  e i the r  counse led  the c l i e n t  o r  r e f e r r e d  h i m  t o  competent 
c o u n s e l o r s  a s  problems w e r e  encountered ,  Such a s s i s t a n c e  i s  
t y p i c a l  o f  t h a t  p rovided  t o  m o s t  o f  t h e  non-engineer innova- 
t o r s  and i n v e n t o r s  encountered  by TUSC. 
Mr. E, V. S t a i r  - Continued S e r v i c e  
I n  the c a s e  o f  t h i s  c l i e n t ,  there  h a s  been l i t t l e  
s e r v i c e  r e q u e s t e d  o t h e r  t h a n  t h a t  r e l a t i n g  t o  the develop-  
ment of h i s  i n v e n t i o n .  H e  does r ecogn ize  TUSC a s  a v a l u a b l e  
sou rce  of in fo rma t ion  and i n d i c a t e s  t h a t  he w i l l  u s e  the 
Center  on any o t h e r  such problems which may a r i s e .  
E d A i d s  - I n i t i a l  S e r v i c e  
T h i s  c l i e n t  was employed by  a n o t h e r  TUSC! c l i e n t  a t  the 
t i m e  of i n i t i a l  c o n t a c t .  H e  used T U X  d a t a  q u i t e  f r e q u e n t l y  
d u r i n g  three y e a r s  a s  an eng inee r  fo r  the o t h e r  c l i e n t .  I n  
s e a r c h i n g  f o r  a way of g e t t i n g  i n t o  b u s i n e s s  for  h i m s e l f ,  he 
asked the TUSC f i e l d  man f o r  h i s  op in ion  on p roduc t  a r e a s  i n  
which he might f i n d  s u c c e s s  i n  app ly ing  h i s  e l e c t r o n i c  back- 
ground and knowledge. The f i e l d  man mentioned tha t  a t  t h a t  
t i m e ,  the f i e l d  of e d u c a t i o n  w i t h  i t s  emphasis on machine 
t e a c h i n g  seemed t o  be wide open, 
S h o r t l y  a f t e r  the c o n v e r s a t i o n  i n  which the c l i e n t  
i n d i c a t e d  he planned t o  g e t  i n t o  b u s i n e s s  f o r  h i m s e l f ,  TUSC 
r e c e i v e d  an in fo rma t ion  r e q u e s t  from the c l i e n t .  H e  wanted 
any a v a i l a b l e  in fo rma t ion  on two s u b j e c t s .  The s u b j e c t s  w e r e  
f requency  s y n t h e s i z e r s  and s t u d e n t  r e sponder s  f o r  machine 
t e a c h i n g .  The f i r s t  s u b j e c t  r e p r e s e n t e d  some of  the most 
r e c e n t  NASA r e s e a r c h  r e l a t e d  t o  t r a n s m i s s i o n  of  d a t a  from 
g r e a t  d i s t a n c e s  i n  such o p e r a t i o n s  a s  Ranger and Marines,  
2 3  
T h e  n a t u r e  of the problem i n  t h i s  case w a s  n o t  immedi- 
a t e l y  e v i d e n t .  T h e  c l i e n t  i n d i c a t e d  t h a t  he was working on 
a new product  l i n e ,  b u t  the r e q u e s t  was more of  an exp lo ra -  
t o r y  or  e d u c a t i o n a l  n a t u r e  t h a n  problem o r i e n t e d .  The TUSC 
r e sponse  was t o  c o n s i d e r  t h e  n a t u r e  of the s u b j e c t  a s  s t a t e -  
o f - t h e - a r t  fo r  t h e  purpose of expanding the c l i e n t ' s  knowl- 
edge of the s u b j e c t s .  Subsequent a c t i o n  inc luded  document 
s e a r c h e s  on the specif ic  g u b j e c t s  mentioned. 
The d e t e r m i n a t i o n  of the l e v e l  of a s s i s t a n c e  which the 
c l i e n t  r e q u i r e d  was n o t  d i f f i c u l t  i n  t h i s  c a s e ,  H e  he ld  a 
deg ree  i n  e l ec t r i ca l  e n g i n e e r i n g  and had worked fo r  Sylvania  
E l e c t r o n i c s  Corpora t ion  and King Radio Corpora t ion  a s  a 
d e s i g n  eng inee r .  T h e r e f o r e ,  the  a s s i s t a n c e  w a s  s imply  a 
m a t t e r  of p r o v i d i n g  NASA documentat ion w i t h  no concern  f o r  
i n t e r p r e t a t i o n .  W i t h  his knowledge, a broad  package of 
mater ia l  could  be provided ,  l e a v i n g  him t o  choose t h e  most 
r e l e v a n t  documents, H e  a l so  proved c a p a b l e  o f  u s i n g  a 
Standard I n t e r e s t  P r o f i l e  t o  some advantage.  
M o s t  a s s i s t a n c e  t-,o the c l i e n t  was through d i r e c t  
d i s s e m i n a t i o n  of  r e s e a r c h  d a t a ,  There was l i t t l e  r e q u i r e -  
ment fo r  TUSC t o  p rov ide  i n f o r m a t i o n  i n t e r p r e t a t i o n ,  O t h e r  
a s s i s t a n c e  such a s  p rov id ing  l i a i s o n  t o  i n t e r e s t e d  p roduc t  
d e v e l o p e r s ,  e d u c a t i o n a l  o f f i c i a l s ,  and others i n t e r e s t e d  i n  
t h e  p roduc t  was provided b u t  was not cons ide red  e x t e n s i v e  
direct a s s i s t a n c e  a s  i n  the c a s e  of some c l i e n t s .  
EdAids - Continued S e r v i c e  
Continued s e r v i c e  t o  t h i s  c l i e n t  h a s  been e x t e n s i v e  i n  
terms o f  in fo rma t ion  d i s s e m i n a t e d ,  A l l  have  been of a t y p i c a l  
l i b r a r y  OF i n fo rma t ion  d a t a  bank n a t u r e .  The c l i e n t  sends  a 
specif ic  r e q u e s t ,  and TUSC responds  w i t h  the u s u a l  a b s t r a c t  
l i s t i n g s  r e s u l t i n g  from t h e  s e a r c h .  The c l i e n t  t hen  selects  
and o r d e r s  the r e p o r t s  he f e e l s  a r e  r e l e v a n t ,  Numerous NASA 
documents have  been o rde red  by  the c l i e n t  i n  t h i s  manner. 
3 
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Mar-Jean Company - I n i t i a l  S e r v i c e  
The first  c o n t a c t  wi th  t h i s  c l i e n t  was a v i s i t  by an 
i n d u s t r i a l  s p e c i a l i s t ,  A l e a d  was f u r n i s h e d  t o  TUSG when 
a n o t h e r  c l i e n t  sugges ted  t h a t  Mar-Jean might be a s t r o n g  
p r o s p e c t  0 
i n  t e r m s  of i n fo rma t ion  needed.' 
t o  b u i l d  a r e v o l u t i o n a r y  waste  d i s p o s a l  dev ice  based on an 
e l e c t r i c a l l y - f i r e d  p r e s s u r e  v e s s e l  which l i t e r a l l y  vapor ized  
solid was te ,  Q u i t e  n a t u r a l l y ,  t h e  development of  such a 
d e v i c e  c r o s s e d  s e v e r a l  d i s c i p l i n e s ,  such a s  h i g h  t empera tu re  
m a t e r i a l s ,  was te  h a n d l i n g ,  l a r g e  d iameter  e l e c t r o d e s ,  and 
f i l t e r i n g  d e v i c e s ,  I t  was by f a r  the b r o a d e s t  problem TU%@ 
had encountered .  
T h e  n a t u r e  o f  t h e  problem i n  t h i s  c a s e  was q u i t e  broad 
The c l i e n t  was a t t e m p t i n g  
I n  de te rmining  the l e v e l  of a s s i s t a n c e  n e c e s s a r y  i n  t h i s  
c a s e ,  TUSC found the c l i e n t  t o  be ve ry  w e l l  ve r sed  and e x p e r i -  
enced i n  p r e s s u r e  v e s s e l  des ign  and f a b r i c a t i o n ,  welding,  and 
machine work, I n  t h e s e  a r e a s ,  h e  needed l i t t l e  i n t e r p r e t a t i o n  
of  t e c h n i c a l  i n fo rma t ion ,  I n  o t h e r  a r e a s ,  r e l a t i n g  t o  power 
r equ i r emen t s ,  f i l t e r i r n g ,  and i n s u l a t i o n ,  d i r ec t  a s s i s t a n c e  
and some c o n s u l t a n t  t i m e  was needed. 
S ince  s e v e r a l  d i s c i p l i n e s  were involved ,  t h e  TUSe s t a f f  
s p e n t  c o n s i d e r a b l e  t i m e  ana lyz ing  the problem and i t s  aecom- 
panyfng r e q u e s t  f o r  i n fo rma t ion ,  The r e s u l t  was a t o t a l  of 
twelve  s e p a r a t e  s e a r c h e s  and an ava lanche  of a b s t r a c t s  and 
documents, some of  whheli t h e  c l i e n t  could  unders tand  and some 
which were comple te ly  skrange  t o  h i s  background and i n t e r e s t s ,  
T U X  surveyed t h e  mass of  i n f o r n a b i o n  which the s e a r c h e s  
produced, lit was obvious t h a t  much of the in fo rma t ion  and 
many a s p e c t s  of  t h e  problem were beyond t h e  c a p a b i l i t y  of  bo th  
t h e  f i e l d  man and t h e  c l i e n t .  Pe t ,  the overall p r o j e c t  s t i l l  
appeared q u i t e  promising.  The re fo re ,  TUSC employed anokher 
41bid . ,  pp. 52-55. 
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technique by calling on an engineering consultant from a 
nearby university. This combination of field man, NASA 
information, and engineering consultant proved very effec- 
tive in providing solutions to most aspects of the problem. 
Mar-Jean Company - Continued Service 
TUSC continued to provide information to the client on 
request as he pursued development of the project, At this 
point, development has slowed in spite of the apparent tech- 
nical soundness of the idea. The reasons for the slowdown 
and lack of immediate success concerted a personality conflict 
and differences over methods of stock sales. It appears quite 
possible that these differences came about as a result of 
considerable overexuberance on the part of outside parties 
interested in development of the waste disposal unit. Differ- 
ing reactions to these outside offers promoted a disagreement 
between the owners of the company. At this time, one of the 
owners is still planning to place the device on the market at 
some future date. 
Polaris Enterprises - Initial Service 
The first contact with this firm came through a third 
party familiar with the TUSC service, The third party was 
the manager of the Chamber of Commerce in the client8s home 
town. The request was broader in scope in that the client 
was in need of more than just technical information. 
The nature of the request was more on the order of a 
brief feasibility study than a specific question. The client 
firm, a small subsidiary of a much larger firm, employed 
only four persons at that time and was producing charcoal 
briquets. The parent firm, based in Chicago, became inter- 
ested in producing activated carbon for use in pollution 
control and other manufacturing processes, They contacted 
the plant manager and local officials concerning the 
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feasibility of a $2 million expansion. The plant manager as 
well as city and county officials immediately realized the 
favorable impact such a venture would have on their community. 
They set about obtaining all necessary data as quickly as 
possible. The Chamber of Commerce Manager and Plant Manager 
contacted TUSC for information. 
Information necessary to the parent firm included labor 
statistics, availability of raw materials, and transportation. 
Since the information request was quite broad, time did not 
allow for an extensive contract, and the project was so 
important to this portion of the primary area, TUSC chose to 
perform a very brief feasibility study. Some of the data was 
already in hand in the TUSC Economic Profiles. Data which 
was not so readily available, such as acreage of scrub hard- 
wood within fifty miles of the plant, was obtained from other 
state and federal sources. Phone calls to major users of 
activated carbon provided favorable market projections, 
Within one week, TUSC had produced a forty-page document with 
sufficient data to answer the client's questions satisfac- 
torily. Company officials in Chicago decided in favor of the 
expansion 
Polaris Enterprises - Continued Service 
Though the initial assistance to the client firm in this 
case was extensive and covered a variety of subjects, there 
was no research data involved. Since that time, however, 
research data has been provided. The most noteworthy being 
information on filters and other smoke control devices re- 
quested by the client when local residents objected to the 
heavy smoke produced by the plant ovens. En conjunction with 
the information on filtering devices, TUSC obtained the ser- 
vices of a member of the faculty at Southeastern State College 
to assist in determining the efficiency of the filters through 
chemical analysis - 
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S i n c e  the f irst  c o n t a c t  th rough the l o c a l  Chamber of  
Commerce, the c l i e n t  h a s  shown a r e a d i n e s s  t o  a c c e p t  TUSC 
d a t a  a s  v a l i d .  Such accep tance  i n d i c a t e s  t h a t  TUSC h a s  
indeed been a c o n t r i b u t o r  i n  t h i s  p a r t i c u l a r  c a s e  of indus-  
t r i a l  growth, 
A ,  J. Hamilton - I n i t i a l  S e r v i c e  
F i r s t  c o n t a c t  w i t h  t h i s  c l i e n t  was made a t  t h e  sugges- 
t i o n  of a n o t h e r  c l i e n t ,  S i n c e  he i s  an  i n d i v i d u a l  and se l f -  
employed a t  h i s  home, c o n v e n t i o n a l  c l i e n t  r e c r u i t i n g  
t echn iques  had f a i l e d  t o  reach h i m .  When c o n t a c t e d ,  he was 
v e r y  r e c e p t i v e .  
The problem th i s  c l i e n t  had encountered  r e l a t e d  t o  b a s i c  
h y d r a u l i c s  and was w e l l  w i t h i n  the r ange  o f  TUSC f i e l d  capa- 
b i l i t y .  H e  w a s  t r y i n g  t o  app ly  h y d r a u l i c  c o n t r o l  t o  a p i p e  
s h e a r  he was u s i n g  i n  the p r o d u c t i o n  o f  me ta l  g a t e s  for  farm 
and home u s e ,  Where m o s t  l o c a l  g a t e  b u i l d e r s  used a c u t t i n g  
t o r c h  t o  c u t  the pipe t o  s i z e ,  t h i s  c l i e n t  found t h a t  a l a r g e  
s h e a r  made a smoother, more e a s i l y  welded c u t ,  t h u s  speed ing  
f a b r i c a t i o n  of the gates.  H e  f e l t  h y d r a u l i c  c o n t r o l s  would 
speed the c u t t i n g  p r o c e s s  which had used manual c o n t r o l s .  
T h e  TUSC f i e l d  man, who was exper ienced  i n  h y d r a u l i c s  
and who had r e c e n t l y  reviewed the d a t a  bank l i t e r a t u r e  used 
i n  the p r e p a r a t i o n  of the Technology F a c t  B u l l e t i n ,  Number 1, 
A p p l i c a t i o n s  of Hydrau l i c  Components, a s s i s t e d  the c l i e n t  i n  
s o l v i n g  the c o n t r o l  problem and provided  h i m  w i t h  g e n e r a l  
i n f o r m a t i o n  on h y d r a u l i c s  and h y d r a u l i c  c o n t r o l s .  
T h e  c l i e n t  h a s  r e f i n e d  the shears and i s  p r e s e n t l y  
supp ly ing  o t h e r  we lde r s  w i t h  p re -cu t  pipe a s  w e l l  a s  meet ing  
h i s  own needs .  
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Review of Information Request;s 
that Involved Rata Searches 
A summarization of daCa bank search activity must be 
done in light of the major emphasis of the work program con- 
tained in the NASA Contract No. NSR 37-004-009 which this 
report covers. Stressed in the work program was the prepara- 
tion of the Technology Fact Bulletins discussed in Chapter 
111. But for the efforts of the State Technical Services-- 
Industrial Specialists assigned to TUSC, field service was 
continued on a very limited basis. 
This section of the report is included, however, to 
enable the reader to gain an understanding of the nature of 
the clientele served by the Center at a time when intensive 
field efforts were not made. 
It must also be mentioned that all requests for informa- 
tion received from the individual and small-firm clientele 
served by TUSC do not result in data bank searches. Quite 
often basic technical. information as fwnd in brochures, 
Thomas Resister, Sweets' Enqineerinq Cataloq, and Supply 
Manuals were and are all that are needed to answer a client's 
request . 
Appendix A is a compilation of information about the 
TUSC clientele for whom data bank searches were made after the 
TUSC Impact Measurement Study was completed. The following 
information is included: 
Search Number 
Search Title 
SIC Number or Type of Client 
as an I-S - Individual Student: 
1-0 - Individual Other (No school or firm) ; 
I-T - Individual Technical (Representing 
I-F - Individual Faculty another governmental research agency) : 
Name of Client 
Location of Client 
The list includes 147 information requests that resulted in 
searches (Search No. 276 - Search No, 422)  of the technical 
data bank. 
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The compilation of data in Appendix A should not be 
analyzed on the basis of its content alone. It does not 
include the extensive search activity that was necessary in 
the preparation of the Technology Fact Bulletins. Neither 
does it include the document requests that were received 
from the institutions of higher learning that are located 
in Oklahoma and Texas. 
It will be apparent to the discerning reader that much 
of the search activity that was generated was the result of 
field-activity efforts of the State Technical Services Spec- 
ialists assigned to TUSC. This substantiates the concept 
that a direct correlation between field activity and search 
activity exists, 
Searches resulted from 59 information requests that were 
received from clients in the primary project area in Oklahoma. 
There were two searches made that resulted from information 
requests received from the primary area in Texas. This last 
point is understandable because of two considerations that are 
derived from the Contract Work Statement. The preparation of 
the Technology Fact Bulletins involved the major portion time 
of the TUSC personnel. The time that was available for field 
work in the newly added primary area in Texas was spent wikh 
"centers of influence'' who furnished introductory leads to 
potential clients. Intensive field work is continuing at 
the time of the preparation of this report. Search activity 
which is on the increase is again proving to be closely corre- 
lated with the amount of field activity that is done. 
Outside the primary areas, there were 87 information 
requests that resulted in searches. Six of these reports came 
from clients who were former residents within the area but who 
are presently living elsewhere. Technically oriented persons 
in other governmental research agencies such as the Small 
Business Administration and the State Technical Services 
initiated information requests that resulted in 1 3  searches 
of the data bank. 
TECHNOLOGY FACT BULLETINS 
I n t r o d u c t i o n  
The "Technology T r a n s f e r  Experiment" at, t h e  Technology 
U s e  S t u d i e s  Center  h a s  i d e p t i f i e d  the most l i k e l y  r e c i p i e n t  
of  new technology i n  a r e l a t i v e l y  p r i m i t i v e  i n d u s t r i a l  a r e a .  
The most l i k e l y  r e c i p i e n t  i s  t h e  e n t r e p r e n e u r  a s  h i s t o r i c a l l y  
d e f i n e d ,  who through h i s  own p e r s o n a l  d r i v e ,  mechanical  i n -  
g e n u i t y ,  b u s i n e s s  acumen, and c o m p e t i t i v e  s p i r i t  h a s  developed 
a p roduc t  o r  s e r v i c e  which is  c o m p e t i t i v e  and a t t r a c t i v e  t o  
h i s  market .  H e  must c o n t i n u e  t o  exercise h i s  mechanical  i n -  
g e n u i t y  and h i s  a b i l i t y  t o  innova te  i n  o r d e r  t o  survive., 
When h e  h a s  grown i n t o  an o r g a n i z a t i o n  with a d i s t i n c t  break-  
o u t  of t h e  t r a d i t i o n a l  depar tments  of  e n g i n e e r i n g ,  pu rchas ing ,  
p roduc t ion ,  r e s e a r c h  and s a l e s ,  h i s  f i r m  h a s  grown o u t  of t h e  
c a t e g o r y  d i s t i n c t i v e  of  a TUSC c l i e n t .  U n t i l  a r e s e a r c h  sec- 
t i on  or  a department  is added, however, TUSC wi th  i t s  v a s t  
l i b r a r y  of NASA and o t h e r  governmental  agency r e s e a r c h  can 
be v e r y  h e l p f u l .  
The  c l i e n t  most i n  need of t e c h n i c a l  h e l p  does n o t  have 
a c c e s s  t o  government-sponsored R s: D r e s u l t s ;  h e  i s  n o t  a 
government cont.ractor, hence ,  h i s  name does n o t  appear  on d i s -  
t r i b u t i o n  L i s t s ,  and h e  c e r t a i n l y  i s  n o t  e l i g i b l e  t o  r e c e i v e  
computer t a p e  indexes ,  H e  does n o t  have  t h e  t i m e  t o  r ead  
no r  the a b i l i t y  t o  i n t e rp re t  a m a j o r i t y  of t h e  a b s t r a c t s  
appea r ing  under any of the t h i r t y - f o u r  c a t e g o r i e s  of STAR 
( S c i e n t i f i c  and Techn ica l  Aerospace R e p o r t s ) .  H e  is n o t ,  i n  
h i s  p r e s e n t  s t a t u s ,  a l i k e l y  market f o r  an ' l i n t e r e s t  p rof i le"  
t y p e  of s e r v i c e .  
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The client who can make the most profitable use of new 
technology and who can employ new technology for the general 
welfare is already in business. He understands mechanical 
principles, His being in business demonstrates that he is 
an opportunist, and he has a pioneering spirit in an indus- 
trial sense. He can move with alacrity because he is the 
board of directors and because the opinion of stockholders 
is not one of his considerations. 
The "new technology" discussed here is not new 
technology to the aerospace community. The discoveries and 
developments of a decade or more back furnish the basis for 
the "new technology" of the aerospace community. The typical 
TUSC client has never been exposed to those discoveries and 
developments of a decade ago. Except through TUSC he does 
not have ready access to information relating to "new" mater- 
ials, "new" processesl and ''pew" devices. With this infor- 
mation presented to him in a language that he understands, 
the entreprenuer-client can use his innovative ability in 
upgrading and updating his processes; and/or he can put new 
materials to use if the materials contribute to the market- 
ability of his product. 
Previous reports from this Center and the RDC8s have 
related the difficulties encountered in interpreting and 
interpolating results of aerospace research into the language 
of the small industrial user. In the case of communicating 
with such users, TUSC personnel consider these efforts to be 
analogous with trying to teach algebra to one who has not 
had arithmetic. 
In order to facilitate the transfer of "new" technology 
to such users, it was proposed that TUSC develop a series of 
brief Technology Fact Bulletins written in the language of 
the owners and managers of the small industrial firms located 
in the project area. The series was to include bulletins deal- 
ing with the following topics: 
1. Hydraulic Components 
2. Temperature Measuring and Sensing Devices 
3 ,  Structural Adhesives 
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4, Weighing 
5. Corrosion 
6 .  Lasers 
7, Gas Bearings 
8. Cryogenics 
9. Static Electricity 
10. Wheatstone Bridge 
11. Handling Hazardous Materials 
12. Foamed Plastics 
These topics were selected because they were matched with 
the needs and characteristics of clients in the project area. 
Although the staff of the Center are as convinced as 
ever that the need for such bulletins that transfer "new" 
technology exists. However, the difficulties encountered in 
the writing of such bulletins was most disappointing, The 
language of the scientist is terse and precisely worded. Un- 
fortunately, it is seldom possible to use just the right 
scientific term OK phrase when writing in the language of 
the technician schooled by experience alone. A s  a result, 
the critical. eye of scientist and engineer correctly inter- 
preted the bulletins as being less than accurate scientifically. 
It must be reported therefore that the series of 
Technology Fact Bulletins missed the mark of approval from 
those whose work was to have been communicated to the level 
of grass-roots application. 
Three TFB's Prepared For 
Distribution Outside Primary Areas 
A conference of the TUSC Director and its Senior 
Industrial Specialist with representatives of the Technology 
Utilization Division resulted in the selection of three 
Technology Fact Bulletins that were to be "beefed-up" as a 
result of additional consultive inputs from and evaluative 
critiques of the bulletins by scientists whose specialties 
were involved 
Had that technique been used in the preparation of the 
entire series of bulletins, the project would have been more 
successful, 
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The three Technology Fact Bulletins that were developed 
1. Temperature Measwr@mWtamd Sensing Devices 
2 e Structural Adhesives 
3 .  Weighing Devices 
Each of these three bulletins contains substantially 
for broad distribution are as follows: 
more content than had been envisioned by the TUSC staff of 
industrial specialists. It was originally thought that 
several bulletins would have been developed from the contents 
of these three. 
TFB's Prepared for Distribution 
Within Primary Areas 
The following bulletins that were to be prepared for 
distribution in the primary areas include: 
1. 
2. 
3 .  
4. 
5. 
6. 
7. 
8. 
9. 
10 0 
Applications of Hydraulic Components 
Corrosion 
Composites 
Temperature Measurement and Sensing Devices 
Structural Adhesives 
Hazardous Materials 
Weighing Devices 
Foamed Plastics 
Dielectric Heating 
Static Electricity 
Additional work is needed on six of these bulletins 
before they are to be released for distribution. 
The need for these bulletins by TUSC clientele is very 
real. As time permits, further consultive inputs will, be 
sought to bring these bulletins up to the level of the inter- 
preted language of "scientific accuracy'' that is desired by 
the representatives of the Technology Utilization Division 
and by the personnel of the Center. 
CHAPTER I V  
FACULTY INFOWATION SERVICE 
I n t r o d u c t i o n  
A c o n t i n u i n g  f u n c t i o n  of the Technology U s e  S t u d i e s  
Cen te r  i s  t o  "p rov ide  in fo rma t ion  s e r v i c e s  t o  s e l e c t e d  f a c u l t y  
r e s e a r c h  p e r s o n n e l  i n  a v a r i e t y  of t e c h n i c a l  d i s c i p l i n e s  a t  
S o u t h e a s t e r n  S t a t e  C a l l e g e ,  Oklahoma S t a t e  U n i v e r s i t y ,  the 
U n i v e r s i t y  of Oklahoma and o t h e r  s t a t e  c o l l e g e s  and un ive r -  
s i t i e s , "  In compliance w i t h  t h i s  f u n c t i o n ,  the Center  h a s  
p rov ided  i n p u t s  of  i n fo rma t ion  as d e s c r i b e d  i n  the f o l l o w i n g  
pa rag raphs .  
S o u t h e a s t e r n  S t a t e  College 
Av  i a t  i o n  
The p r o f e s s i o n a l  a v i a t i o n  program which i s  a d i r e c t  o f f -  
s p r i n g  of  the Cen te r  i s  c o n t i n u i n g  t o  grow as  an academic d i s -  
c i p l i n e  i n  the i n s t i t u k i o n ,  During the academic y e a r  1969-70, 
1 2 5  s t u d e n t s  were e n r o l l e d  i n  the program l e a d i n g  t o  t h e  deg ree  
o f  Bachelor  of Sc ience  i n  P r o f e s s i o n a l  Avfa t ion .  
I n  October, 1969, t h e  N a t i o n a l  I n t e r c o l l e g i a t e  F l y i n g  Meet 
w a s  h e l d  i n  Durant.  The A v i a t i o n  Department was host, Attend-  
i n g  w e r e  298 s t u d e n t s  from 38 i n s k i t u t i o n s  of h i g h e r  l e a r n i n g ,  
O f  s i g n i f i c a n t  p r i d e  t o  the Technology U s e  S t u d i e s  Center  
w a s  the naming of part-.time I n d u s t r i a l  S p e c f a l i s t  Don Carpenter  
as  Chairman of the Avia t ion  Department o f  the Col lege .  H e  
assumed t h a t  ass ignment  i n  February,  1970, 
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Bus ine s s 
With the assistance of TUSC personnel, a new course in 
Aerospace Management, Business Administration 482, was planned 
for addition to the curriculum during the Fall Semester 1970-71. 
The course will be acceptable for major credit in both the 
Aviation and Business Departments. The following list con- 
tains the seven major course topics and the persons respon- 
sible for the separate topics. 
Individual Responsible 
For The Classes 
Course Topics Involvinq Each Topic 
Program Management John W. Casey 
Capital Conservation Hunt Dunaway 
Through Leasing 
Product Development Bill Schultz 
Quality Control Jack Koepernik 
Proposal Writing Jack Koepernik 
Personnel Management W. R. Jachow 
Systems Analysis To Be Announced 
Firm 
Aeronautics Division, 
LTV 
Chandler Leasing 
Corporation 
Telex Corporation 
North American 
Rockwe 11 
North American 
Rockwell 
Collins Radio 
Education and Psycholoqy 
During the Academic Year 1969-70, graduate students in 
Education and Psychology in substantial numbers found for the 
first time really the wealth of information available from the 
TUSC data bank. It became necessary to obtain two additional 
microfiche readers for use by the faculty and graduate students. 
The newer and younger members of the education and psy- 
chology department faculty are knowledgeable of government- 
sponsored research. It was they who stimulated the increased 
use of the data bank facilities. 
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It was a genuine satisfaction for the TUSC personnel 
to see the on-campus use of data bank materials increase. 
Information found in Appendix A substantiates the increased 
on-campus usage. 
Faculty members and graduate students at East Texas 
State University at Commerce, J. B. Phillips, who operates 
the Southeastern State College on-campus, closed-circuit 
television facilities, sought TUSC help in finding state- 
of-the-art use of television for education purposes, At 
the time of the request (Search No. 381) TUSC had recently 
received the report, PB-184415, which covers "the plans for 
broadcasting television signals for a synchronous satellite 
over India." The information contained in the report was 
singularly helpful to this individual. He used the report 
as his primary source of information, and none of his thesis 
committee was aware of the information contained in the 
report 
Sciences 
During the past year information reques%s received from 
faculty and students in the sciences showed evidence of the 
increased general awareness of and interest in the problems 
of the degradation of man's environment, Pollution, informa- 
tion on lichens and information on rats: con%rol, life span, 
living conditions, habits and habitats--each of these was a 
subject request received from faculty and students in the 
Biological Sciences Department of the College. Data obtained 
from the NASA library proved very useful in responding to 
such requests 
Subject requests received from faculty and students in 
the Physical Sciences Department of the College dealt with 
such topics as cryogenics, gases used in weakher balloons, 
and thermal properties of aqueous uni-univalent electrolytes, 
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Technoloqy 
The addition of new faculty in the Division of Applied 
Sciences during the academic year 1969-70 resulted in the 
expanded in-house use of data bank materials in the prepara- 
tion of new course-content outlines, syllabuses, and plans of 
instruction, The rapid developments in technology seem to 
make it almost impossible to have textbooks that are com- 
pletely up-to-date. The technology faculty have found the 
TUSC library to be quite useful in bridging the gap between 
textbook contents and the most recent developments in the 
technology of such areas as welding, welding processes, metal 
plating, etc. 
Other Institutions of Higher Learning 
Oklahoma State University 
The continuing cooperation with the Oklahoma State 
University during the contract year included three data 
searches for their Extension Division and the mailing of 30 
NASA reports to their College of Engineering. In addition, 
see Chapter V, Cooperation with 3ther Agencies, for a section 
dealing with TUSC--State Technical Services Involvement. The 
Oklahoma State University is the STS Administrative Agency in 
the state of Oklahoma, 
The University of Oklahoma 
A student at the University of Oklahoma requested the 
latest information on transportation systems and highway 
planning. From the search information sent him, he ordered 
the following reports: PB-190 048, PB-190 109, PB-185 168, 
and PB-185 177. 
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Located ia Ada, Oklahoma, Eas t  C e n t r a l  S t a t e  College i s  
i n  t h e  TUSC pr fmary-serv ice  a r e a .  A newly added d i v i s i o n  of 
t h e  Col lege  is a School of Environmental  Sc iences .  Two 
s e a r c h e s  t h a t  were done f o r  i n d i v i d u a l s  a% Eas t  C e n t r a l  i n -  
c luded  one seek ing  in fo rma t ion  on homogenous grouping (NASA 
r e p o r t s  N69-34289 through N69-34294 w e r e  f u r n i s h e d )  and one 
invo lv ing  sound and v i b r a t i o n ,  p r o g r e s s  i n  a c o u s t i c s ,  and 
problems i n  i n d u s t r i a l  n o i s e  (47 NASA r e p o r t s  w e r e  f u r n i s h e d ) .  
-f Texas a t  A r l i n q t o n  
Located a d j a c e n t  t o  t h e  TUSC s e r v i c e  a r e a  i n  Texas,  
the U n i v e r s i t y  of  Texas a t  Ar l ing ton  h a s  a growing Department 
of Aerospace Engineer ing ,  Faculty, t h e r e ,  l ea rned  of TUSC 
through t h e  N a t i o n a l  p u b l i c i t y  g iven  t h e  Techrzology U t i l i -  
z a t i o n  D ~ v i s i o n  of  NASA, Twenty-eight r e p o r t s  were f u r n i s h e d  
t o  t h e  f a c u l t y  ofi t ha , t  campus. 
Direct q u o t e s  from l e t t e r s  r e c e i v e d  from t h e i r  l i b r a r i a n  
f 0 1 low : 
Si"frse Department of Aerospace Engineer ing  
of  the U n i v e r s i t y  of T"zxas a t  Ar l ing ton  
has been u s i n g  NASA m a t e r i a l s  in r e s e a r c h  
p r o j e c t s ,  I t  is  i n c r e a s i n g l y  d i f f i c u l t  
t o  o b t a i n  %he needed r e p o r t s  wi$hou% 
que ry ing  numerous l i b r a r i e s  
It should  r e l i e v e  many of  o u r  f r u s t r a -  
many t e c h n i c a l  i t e m s .  
tioJrxs t o  know t h a t  you can supply  so 
E t  was of  i n t e r e s t  to the  TUSC personnel t h a t  t h e i r  
r e q u e s t s  have sought NACA reports. They were somewhat. unique 
i n  t h a t  rega.rd e 
A p r o f e s s o r  a t  t h e  Ursiversiky of Michigan, Kalamazoo, 
r e c e i v e d  t h e  exper imenta l  "Aviakion Techn ica l  N e w s l e t k e r "  
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prepared by TUSC two years ago, During the past year, he 
requested information on high-temperature composites. He 
was sent three reports--CR 632, TN D 3202, and TN D 3248. 
CHAPTER V 
COOPEWATION WITH OTHER AGENCIES 
State Technical Services 
Extent of Involvement 
One full-time and one part-time industrial specialist 
of the now-defunct State Technical Services Program were 
assigned to the Technology Use Studies Center during the 
past fiscal year. The STS program sponsored by the College 
had as its emphasis, field service in those Oklahoma counties 
peripheral to the 19 counties in the TUSC primary-service 
area. 
The STS personnel assigned to the Center added the 
strength of numbers to the staff and to the impact of the 
overall program, A review of Appendix A will reveal their 
impact 
Ancillary Understandinqs 
The passing of the STS program places a bigger responsi- 
bility on the remaining staff of the Technology Use Studies 
Center. Clients in the counties adjacent to the primary- 
service area of TUSC will undoubtedly continue to ask for 
assistance. Where possible, TUSC will strive to be helpful 
without overlooking its primary mission, By using mail and 
the telephone, it will be possible to respond to requests 
received from the former STS clients. 
Early STS efforts in Oklahoma involved symposium-type 
meetings as a means of developing clients, The results were 
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the same as those experienced by TUSC in 1964 and 1965: "Qnly 
those paid to attend showed up for the meetings, I f  
Another difficulty some STS field men encountered was 
that of feeling compelled to solve any problem presented. 
"What can E do with mine tailing that will make a profit?" 
"What product of value can be made of field-sorghum residue?" 
'Those field men overestimated the problem-solving capability 
or inclination of their back-up people who primarily were the 
engineering faculty from the institutions, Such faculty 
psrsonnel had no real motivation (such as money) to tackle 
the massive engineering projects presented to them, 
Small Business Administration 
A close working relationship between T U X  and Mr, Bruce 
Gipson, SBA Industrial Specialist, was developed during the 
early months of the contract year. Mr. Gipson, whose work 
area covered five states ircluding Oklahoma and Texas visited 
the Center on more than one occasion, En addition, he made 
frequent mail and telephone contacts with TUSC personnel. 
Searches resulted from four of ~ L S  requests, Unfortunately, 
at a time the TUSC staff was becoming more optimistic about 
working very closely with the SBA, Bruce Gipsozn resigned his 
position and was not replaced. 
The experiences with Mr. Gipson substantiated rather 
markedly the conviction of the TUSC staff that successful 
field services require a good informational back-up system. 
TUSC was ready and willing to be that working partner and 
information back-up system. 
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Other 
Oklahoma Aerospace Workshop 
TUSC involvement with the Oklahoma Aerospace Workshop 
included A. M. Moore, Senior Industrial Specialist, who serves 
on the Governor's Air Education Committee. He was the principal 
speaker on the fourth day of the Workshop. His subject was 
"Aerospace Education in the Public Schools," Plans are being 
made to host the next Annual Workshop at Southeastern State 
College. TUSC personnel are an integral part of the host 
group. 
Oklahoma Economic Opportunities 
Mr. Bill Clifford, Oklahoma State STAP Specialist for 
Economic Development, Office of the Governor, sought: the 
assistance of TUSC in the preparation of a plan designed to 
serve the ten counties of the Indian Nations Community Action 
Agency. The counties include: 
Atoka Garvin Marshall 
Bryan Johnston Murray 
Carter Love Pontotoc 
Coai 
Each of these counties is located in the primary area served 
by TUSC. 
The Economic Profile Series published by the Center and 
verbal inputs of the TWSC staff were reportedly very helpful 
t o  Mr. Clifford as he formulated specific sections of his 
proposal. 
His proposal is based on a concept of "full involvement 
and participation of and by the poor in the Economic Develop- 
ment Process." The seven major sections of his proposal 
include: 
A. Training of specific members of the Indian Nations 
staff and target groups in the Basic F~ocess of 
Economic Development 
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B. 
C. 
D. 
E. 
F. 
G. 
Forming a small business investment corpora- 
tion ( S B I C )  to serve the area, 
Establishing the ten counties services by 
the Indian Nations Community Action Agency 
and the Southern Oklahoma Development 
Association as a rural, multijurisdickional 
model cities designated area, under section 
602 of the Housing and Urban Development 
Act of 1968. 
Devising and/or effecting the implemen- 
tation and acceptance of a standardized 
aptitude test that would be more sensitive 
to the background, education and culture of 
the poor than is the currently-employed 
General Aptitude Testing Battery (GATB) 
series. 
Devising and implementing a system of mo- 
bile testing-training-resource vans, simi- 
lar to the mobile library (or bookmobile) 
system, .&kat could perform the vital func- 
tion of bringing "people service" to the 
small rural areas and families, 
Matching people of the area with the area's 
expanding job opportunities, either through 
bringing new firms into the area, finding 
and developing the employment potential of 
existing firms, or defining un-met service 
needs of existing firms that, if filled, can 
bring new firms into existence. 
Facing the problem of population retention 
where the maximum success can be achieved-- 
in the classroom, prior to graduation its 
his toric partner, out-migration 
Technical Action Panels 
Sponsored by the United States Department of Agriculture, 
the Experimental Technical Action Panels had representatives 
from all. agricultural agencies. (SCS, ASGS, University Exten- 
sion, Forest Service, and Farm Home Administration.) Their 
primary function was to share ideas and problems and to seek 
means of promoting the organization and growth of income- 
producing firms that are related to agriculture, A secondary 
44 
f u n c t i o n  was t o  f i n d  ways of upgrading e x i s t i n g  pub l i c -use  
f a c i l i t i e s  such as county f a i r  grounds,  etc.  
During the c o n t r a c t  y e a r ,  TUSC per sonne l  m e t  w i t h  t w o  
of the TAP groups t o  e x p l a i n  the n a t u r e  of TUSC's s e r v i c e s  
and the e x t e n t  of in fo rma t ion  a v a i l a b l e .  
A more complete concept  of what the TAP should be h a s  
evolved i n  r e c e n t  months. T h e  r e s u l t  h a s  been the r s o r g a n i -  
z a t i o n  of  t h o s e  groups i n t o  the USDA-Rural Development 
Committee. The r e o r g a n i z a t i o n  h a s  both s t a t e -  and county- 
l e v e l  programs. 
SUMMARY CHARACTERISTICS OF TUSC 
TECHNICAL SEARCHES 
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